Development and pre-clinical evaluation of a synthetic oligosaccharide-protein conjugate vaccine against Neisseria meningitidis serogroup C.
Significant improvement has been made in the development of vaccines against Neisseria meningitidis infections since the introduction of polysaccharide-protein conjugate vaccines. Conventional bacterial capsular polysaccharide (PS) based conjugate vaccines require unique and expensive manufacturing facilities, complex production processes and extensive quality testing. Synthetic oligosaccharide (OS) based approach is one of the novel technologies that is being developed to simplify production of conjugate vaccines. OSs can be chemically synthesized to a desired length long enough to represent the antigenic epitopes which often present as a homogenous mixture. We prepared OSs corresponding to tetramer and octamer of N. meningitidis serogroup C (MenC) PS by organic synthesis. The MenC tetramer and octamer were further conjugated with tetanus toxoid to produce respective monovalent conjugates having the desired physico-chemical characteristics. The conjugates were evaluated in a mouse model for immunogenicity and compared with a licensed PS conjugate vaccine. Synthetic conjugates could induce anti-MenC PS IgG as well as serum bactericidal titers at levels comparable to those elicited by the licensed vaccine. The increase in length of synthetic oligomers from tetramer to octamer did not appear to increase immunogenicity. The results establish the pre-clinical proof of concept for a synthetic MenC oligosaccharide conjugate vaccine candidate.